A series of aaptamines, including one new alkaloid (1), were isolated from the marine sponge Aaptos sp. collected in Vietnamese waters. The structure of 1 was elucidated using NMR and HRESIMS, as well as by chemical transformation of 1 to the previously known aaptamine and established as 3-N-morpholinyl-9-demethyl(oxy)aaptamine. The isolated compounds showed a potential cancer preventive activity.
Marine sponges belonging to the genus Aaptos are a rich, although not exclusive, source of a group of 1H-benzo[de] [1, 6] -naphthyridine alkaloids known as aaptamines that show various biological activities, including antineoplastic, anti-HSV, α-adrenoreceptor blocking, and antimicrobial [1] [2] [3] [4] [5] [6] [7] [8] [9] . Aaptamines, such as aaptamine itself [1] , 9-demethylaaptamine [5] , 9-demethyl(oxy)aaptamine [5] , isoaaptamine [3, 6] , 4-N-methylaaptamine [10] , bisdemethylaaptamine [11] , bisdemethylaaptamine-9-O-sulfate [11] , the dimethylketal of 9-demethyl(oxy)aaptamine [12] , 3-(phenethylamino)demethyl(oxy)aaptamine [13] , and 3-(isopentylamino)demethyl(oxy)aaptamine [13] have so far been identified in Aaptos spp. and some other sponges.
In continuation of our search for anticancer and cancer preventive marine natural products [14] [15] [16] we have studied the ethanol extract of the sponge belonging to the genus Aaptos (family Suberitidae, order Hadromerida) collected from Vietnamese waters during the scientific cruise of R/V "Akademik Oparin". This extract shows cytotoxic activity against the human leukemia HL-60 cell line. Bioassay-guided fractionation of the extract led to the isolation of a new aaptamine-type alkaloid (1), along with the earlier known aaptamine, 9-demethyl(oxy)aaptamine, and isoaaptamine, as well as 3-(phenethylamino)demethyl(oxy)aaptamine (2) and 3-(isopentylamino)-demethyl(oxy)aaptamine (3), whose structures were reported very recently [13] . All known alkaloids were identified on the basis of spectral data (UV, IR, 1D and 2D NMR) and comparison with those published in literature [1, 5, 6, 13] .
Compound 1 was isolated as an orange amorphous substance and its molecular formula C 16 [1, 6] -naphthyridine group of alkaloids and resembles 9-demethyl(oxy)aaptamine, although the alternative benzo[de] [1, 8] -naphthyridine core and formula 4 should not be excluded. The conversion of 1 into aaptamine after reduction with Na 2 S 2 O 4 , followed by treatment with diazomethane, excluded structure 4 and confirmed that 1 has the same skeleton system of its core as 9-demethyl(oxy)aaptamine.
Along with characteristic aaptamine signals [12] , 1 H and 13 C NMR spectra of 1 displayed signals due to four additional methylene groups connected with heteroatoms: δ On the basis of all the above mentioned evidence, the structure of the isolated alkaloid was established as 3-N-morpholinyl-9-demethyl(oxy)aaptamine (1). To the best of our knowledge, the morpholinyl fragment has never been found in a marine natural product earlier. Therefore, all the studied alkaloids have potential cancer preventive properties.
Experimental
General: The 1 H and 13 C NMR spectra were measured on a Bruker DRX-500 spectrometer at 500 and 125 MHz, respectively, with tetramethylsilane as an internal standard. IR spectra were registered on a Bruker Vector 22 spectrophotometer and UV spectra were recorded on a UV-1601 spectrophotometer (Shimadzu) in EtOH. HRESI-MS were obtained using an Agilent 6510 Q-TOF (Agilent, USA) mass spectrometer. Low pressure column liquid chromatography was performed using Polichrom-1 (powder Teflon, Biolar, Latvia) and silica gel KSK (50-100 μm, Russia). Silica gel plates, 4.5 × 6.0 cm (5-17 μm, Sorbfil, Russia), were used for thin layer chromatography. HPLC was performed using an Agilent 1100 Instrument equipped with a differential refractometer on a YMC-Pack ODS-A (10 x 250 mm) column. Cell colonies were scored using an Olympus (Japan) inverted research microscope. The fractions eluted with 10% EtOH were further chromatographed on a silica gel column using chloroform with increasing amounts of EtOH as eluent to obtain a fraction, red in color, containing the new compound and three more polar known alkaloids: 9-demethyl(oxy)aaptamine (80 mg, 0.016% dry weight), aaptamine hydrochloride (160 mg, 0.03% dry weight), and isoaaptamine hydrochloride (98 mg, 0.02% dry weight). The less polar fraction was further separated by preparative HPLC using 60% MeOH to give 1 (15 mg, 0.003% dry weight), 3-(isopentylamino) demethyl(oxy)aaptamine (2) (7 mg, 0.0014% dry weight), and 3-(phenethylamino)demethyl(oxy)-aaptamine (3) (5 mg, 0.001% dry weight). ( 
3-N-Morpholinyl-9-demethyl(oxy)aaptamine

The conversion of 1 into aaptamine:
Three molar excess of Na 2 S 2 O 4 was added to a suspension of 1 (5 mg) in acetonitrile (10 mL) and H 2 O (1 mL), and stirred at room temperature for 30 min. Then 1mL of a saturated solution of NaHCO 3 was added. After 10 min an excess of diazomethane in Et 2 O was added and stirring was continued for 1 h. Then, the reaction mixture was diluted with water (10 mL) and extracted with EtOAc (3 x 5 mL). The combined organic layers were dried over anhydrous Na 2 SO 4 , concentrated in vacuo, and the resulting residue was purified by silica gel column chromatography (CHCl 3 :MeOH, 3:1), dissolved in MeOH, and acidified with HCl to give aaptamine hydrochloride, identified by comparison of its NMR spectral data with those reported earlier [1] .
Anchorage-independent transformation assay:
The cancer preventive effects were evaluated using the JB6 P + Cl 41 cell line and an anchorage-independent neoplastic transformation assay in soft agar [17] . EGF (10 ng/mL) was used for stimulating neoplastic transformation of JB6 P + Cl 41 cells. The assay was carried out in 6-well tissue culture plates. Mouse JB6 P + Cl 41 cells (8 × 10 3 /mL) were treated with various concentrations of substances in 1 mL of 0.33% BME (basal medium Eagle) agar containing 10% FBS over 3 mL of 0.5% BME agar containing 10% FBS and various concentrations of substances. The cultures were incubated at 37°C, with 5% CO 2 for 1 wk; cell colonies were then scored.
